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Description 

BACKGROUND OF THE INVENTION 

Fi eld of the Invention 

[0001] The present invention relates to a display and 
its driving method, and more particularly to a display and 
its driving method for inputting the image signal of vari- 
ous standards into the panel having only a predefined 
number of rows. 

Related Background Art 

[0002] Nowadays, provision of information in society 
has rapidly progressed such that multi-media are in 
much demand. Particularly, a thin type flat display as the 
computer to human interface, in place of CRT (Cathode 
Ray Tube), becomes an important device to extend the 
multi-media market. As the flat display, an LCD (Liquid 
Crystal Display), a PDP (Plasma Display) and an elec- 
tron beam flat display are widely accepted. Particularly, 
the liquid crystal display has gained large market along 
with the spread of small-sized personal computers. 
Among the liquid crystal displays, an active matrix liquid 
crystal display has greater contrast over the whole 
screen because of having no crosstalk, as compared 
with a simple matrix liquid crystal display such as STN. 
Therefore, the active matrix liquid crystal display has 
drawn public's attention not only as the display for small 
personal computers, but also as the view finder for video 
camera, the projector, and the thin type television. 
[0003] The active matrix liquid crystal display is clas- 
sified into TFT and diode types. Fig. 32A is a block dia- 
gram of the image signal input for TFT image display, 
220 is a display pixel unit having pixels arranged in a 
matrix, 240 is a vertical scan circuit for selecting the dis- 
play row, 230 is a sampling circuit for color image signal, 
and 280 is a horizontal scan circuit for outputting the 
sampling signal. 

[0004] A unit pixel of the display pixel unit 220 is com- 
posed of a switching element 211, a liquid crystal mate- 
rial 215 and a pixel capacitor 212. When the switching 
element 211 is a TFT (thin film transistor), a gate line 
213 connects the gate electrode of TFT to the vertical 
scan circuit 240, one terminal of pixel capacitor 212 for 
each of all the pixels being connected commonly to a 
common electrode 221 of an opposed substrate, to 
which a common electrode voltage V LC is applied. When 
the switching element 211 is a diode (including Metal/ 
Insulator/Metal element), the scan electrode runs trans- 
versely across the opposed substrate to connect to the 
vertical scan circuit 240 An input terminal of the switch- 
ing element 211 is connected by a vertical data line to 
the sampling circuit 230. Whether TFT or diode, a ver- 
tical data line 214 connects the input terminal of the 
switching element 211 to the sampling circuit 230 and 
an output terminal of the switching element 211 connect- 



ed to the other terminal of the pixel capacitor 212, 
[0005] A control circuit 2140 separates an image sig- 
nal into necessary signals for the vertical scan circuit 
240 the horizontal scan circuit 280 or a signal process- 

5 ing circuit 2120. The signal processing circuit 120 per- 
forms a gamma processing in view of the liquid crystal 
characteristics, or an inversion signal processing for the 
longer life of liquid crystal to output a color image signal 
(red, blue, green) to the sampling circuit 230. 

10 [0006] Fig. 32B is a detail equivalent circuit diagram 
of the display pixel unit 220 and the sampling circuit 230 
for TFT color. 21 0 is a unit pixel for each color. The pixels 
(R, G, B) are arranged in delta configuration, the same 
color being allocated on either side of the data line 214 

15 (d1 , d2,...) for every row, and connected to the data line 
214(d1 , d2,...). The sampling circuit 230 is comprised of 
switching transistors (sw1 , sw2,...) and capacitors (par- 
asitic capacitor and pixel capacitor of the data line 214). 
An image signal input line 216 is comprised of a signal 

20 line dedicated for each color of RGB. The switching tran- 
sistors (sw1 , sw2,...) sample each color signal from the 
image signal input line 216 in accordance with a pulse 
(<J>h1, (|)h2,...) from the horizontal scan circuit280 t and 
transfer each color signal to each pixel through the data 

25 line 214 (d1 , d2,...). And they send pulses ((^gl , <t>g2,...) 
from the vertical scan circuit 40 to the TFT gate of pixels, 
and write a signal into each pixel by selecting the row. 
In this way, the pulse (<|)g1 , <t>g2,...) turns on the TFT 211 
contained in each row, so that the image signal for one 

30 horizontal scan in each corresponding row is written into 
all pixels contained in each row. It is noted that the image 
signal for one horizontal scan is thereafter referred to as 
1H signal. 

[0007] The liquid crystal display displays a television 

35 signal or a personal computer signal, but there are a va- 
riety of standards for these signals, whereby it is neces- 
sary to normally fabricate the panel for liquid . crystal 
display of the type conforming to respective standard. 
On the other hand, there is a liquid crystal display for 

40 displaying the signal of various standards on one panel 
through an appropriate signal processing. For example, 
a liquid crystal display is provided which displays the 
image of PAL (Phase Alternation by Line) system having 
more scan lines than the NTSC (National Television 

45 System Committee) system on the panel only having the 
rows corresponding to the number of scan lines in the 
NTSC system. Such display examples were disclosed 
in Japanese Laid-Open Patent Application No. 
2-182087 or Japanese Laid-Open Patent Application 

so No. 5-37909. In these publications, a processing of thin- 
ning out some 1 H signals from the image signal accord- 
ing to the PAL system is adopted. Specifically, in order 
to transform the effective number of scan lines 280 for 
one field in the PAL system into 240 lines of the NTSC 

55 system, the image signal is thinned out at a rate of 1 line 
for every 7 lines. Fig. 33 represents a specific example 
of this thinning out method. The image signal of PAL sys- 
tem is written on a liquid crystal display only having the 
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rows for one field (i.e., half rows of one frame) of the 
NTSC system. If the image signal of NTSC system is 
input, 1 H signal o1 , o2,... for odd field, or 1 H signal e1 , 
e2,... for even field is written sequentially into each row 
(L1 , L2,...) for the liquid crystal display. If the image sig- 5 
nal of PAL system is input, the thinning out processing 
is performed, because there are more scan lines than 
the NTSC system. As an enable circuit erases a write 
instruction into the row (L9) upon a horizontal gate pulse 
which the vertical scan circuit outputs, 1 H signal o7 (e9) *o 
is thinned out. And as 1H signal 08 <e10) is written for 
the next 1H period, 1H signal o7 (e9) is not displayed. 
A indicates a 1H signal which is thinned out. Beside, 
there are two-row simultaneous driving in which 1 H sig- 
nal is written into adjacent two rows on a panel having *5 
the rows of two field (i.e., one frame), and accordingly 
two-row interpolation driving. In this case, like the signal 
input onto the panel only having the rows for one field, 
the image signal of the standard of having more scan 
lines than one frame of the panel is displayed by com- 20 
pletely thinning out particular 1H signals. 
[0008] In the display as described above, there is a 
drawback that because 1 H signal is completely thinned 
out, the image is distorted so that the character or fine 
line of image in the vertical direction on the screen is not 25 
displayed, particularly that the contour is less visible. To 
overcome this drawback of image distortion, there is dis- 
closed a system in Japanese Laid-Open Patent Appli- 
cation No. 5-236453. This system once writes the image 
signal of interlace system into the memory for the con- 30 
version into the image signal of non-intertace system. 
And image distortion is moderated by thinning out only 
one row, instead of thinning out two rows conventionally. 
Also, the similar method was disclosed in Japanese 
Laid-Open Patent Application No. 5-1 00641 . 35 
[0009] On the other hand, when the image signal is 
input into the liquid crystal display, it is common that the 
image signal is made the alternating current to prevent 
the burning of liquid crystal material. Also, if the spatial 
distribution and the temporal distribution of the panel is 40 
observed microscopically, the central voltage is prefer- 
ably 0. Namely, it is preferable that adjacent rows are 
reversely polarized, and the polarity in the same row is 
reversed in a short time. This is true with a plasma dis- 
play and an electron beam flat display in which if deflect- 45 
ed signal voltage is input for long time, the electrode is 
corroded and the element is deteriorated. In this re- 
spect, because Japanese Laid-Open Patent Application 
No. 5-236435 as above cited does not consider the im- 
age signal that is made the alternating current, the im- so 
age signal of the same polarity succeeds in the row di- 
rection by making the scanning for thinning out, resulting 
in a possibility that if taking notice of three rows, the cen- 
tral voltage of the image signal will greatly deviate from 
0. Also, the above-mentioned No. 5-100641 discloses 55 
a method of inputting the image signal having a different 
polarity for each row, but this method requires a large 
amount of memory, resulting in a complicated circuit. 



Thus, the present invention has a subject to provide a 
display capable of displaying the image signal of various 
standards while reducing image distortion associated 
with the scan for thinning out as much as possible, there- 
by inputting reversely the image signal optimally, only 
with the addition of a simple circuit. 

SUMMARY OF THE INVENTION 

[0010] The present inventors have achieved the fol- 
lowing invention, as a result of assiduous efforts to ac- 
complish the above subject. 

[001 1] According to a first aspect of the present inven- 
tion, there is provided a method of driving a colour dis- 
play panel as defined in the appended claim 1. 
[0012] According to a second aspect of the present 
invention, there is provided a colour display apparatus 
as defined in the appended claim 6. 
[001 3] Fig. 1 shows an interlace circuit which is a por- 
tion of the driving means according to the present inven- 
tion. 1 is a first control line, 2 is a second control line, 3 
is a third control line, 1-1, 1-2, 1-3 is a first group of 
switches, 2-1, 2-2, 2-3 is a second group of switches, 
and 3-1, 3-2, 3-3 is a third group of switches, ml, m3, 
m5 is a line leading to a vertical scan circuit. By sending 
an appropriate pulse to the first control line connecting 
to the first group of switches, the second control line con- 
necting to the second group of switches, and the third 
control line connecting to the third group of switches, the 
selection of row can be changed. Also, it is desirable to 
use a MOS transistor as the switch. The vertical scan 
circuit should be a bootstrap scan circuit. If the image 
signal constituting one frame by m horizontal scans is 
of the NTSC system, m is from 480 to 525. If the image 
signal constituting one field by k (k<m) horizontal scans 
to input the image is of the PAL system, k is from 250 to 
313. Image signal input means normally writes the im- 
age signal corresponding to one horizontal scan, among 
k horizontal scans as above cited, into two rows, and 
only at every arbitrary n-th (n<k) horizontal scan, writes 
the image signal corresponding to said n-th horizontal 
scan into any one row among said m rows. This value 
of n is desirably from 2 to 8, and more desirably from 3 
to 4. The present invention is not limited to the NTSC 
system or PAL system, but also deal with the image sig- 
nal of various standards. For example, VGA (Video 
Graphic Array; the number of rows 480), SVGA (Super 
Video Graphic Array; the number of rows 600), XGA 
(Xtended Graphics Array; the number of rows 768) and 
EWS (Engineering Work Station; the number of rows 
1024) are acceptable. 

[0014] The present invention can deal with any dis- 
play as far as it is of the type sequentially scanning a 
multiplicity of rows by a scan circuit. Examples of the 
display of such type include a liquid crystal display, a 
plasma display, an electron beam flat display, an elec- 
troluminescence display and a muttiluminous diode dis- 
play. Among them, the present invention has a signifi- 



3 



EP 0 686 960 B1 



cant advantage over the small-sized portable display 
because of the capability of displaying the image signal 
of various standards. Among these liquid crystal display, 
plasma display, and electron beam display, it is a liquid 
crystal display that is most portable, and it is most ben- 
eficial to apply the present invention to the liquid crystal 
display. This liquid crystal display is either of the active 
matrix type and the simple matrix type. However, it is an 
active matrix type liquid crystal display that allows the 
interpolation driving of multiple rows, for one data line, 
while connecting a plurality of pixels that are offset in 
the horizontal direction due to delta arrangement. For 
example, an example 1 as hereinafter described is illus- 
trative thereof. A two-row simultaneous driving may be 
applied to both the simple matrix and the active matrix. 
The active matrix type liquid crystal display may be of 
two terminal type (MIM type), or three terminal type (TFT 
type). 

[0015] Normally, 1H signal is displayed in multiple 
rows (the number of simultaneously selected rows is as- 
sumed p), but some 1 H signal is displayed only in q (<p) 
rows when displayed. Especially, 1 H signal is written in- 
to two rows, but certain 1H signal is written in only one 
row. Hence, even if the signal having necessary more 
rows as with the PAL system is input into a display only 
having less rows as with the NTSC system, there is no 
1H signal to completely thin out. In this way, a display 
manufactured in the NTSC system can be made a dis- 
play in the PAL system, and a display manufactured for 
the PAL can be made a display for the NTSC system. 
Therefore, it is possible to display the image signal of 
various standards on a single display. Also, the inver- 
sion input of image signal optimal for the panel can be 
effected only by the addition of a simple circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Fig. 1 shows an example of driving means of 
the present invention. 

[0017] Fig. 2 is a block diagram showing the flow of 
image signal in an example 1. 
[0018] Fig. 3 is a detail view of an interlace circuit and 
a line memory. 

[001 9] Fig. 4 is a chart showing the phase and polarity 

of image signal for each row on a panel. 

[0020] Figs. 5A and 5B are examples of the timing 

chart. 

[0021] Fig. 6 represents (a) sampling pulse in delta 
arrangement, (b) sampling pulse in aligned arrange- 
ment, and (c) inversion image signal. 
[0022] Figs. 7A and 7B represent circuit diagram and 
voltage waveform for a bootstrap scan circuit. 
[0023] Fig. 8 represents the voltage waveform gener- 
ating the scan pulse. 

[0024] Fig. 9 is a chart showing the phase and polarity 
of image signal for each row on a panel in an example 2. 
[0025] Fig. 10 is a chart showing the phase and po- 
larity of image signal for each row on a panel in an ex- 



ample 3. 

[0026] Fig. 11 is a diagram showing a pixel array in 
an example 4. 

[0027] Fig. 12 shows exemplary timing charts. 
5 [0028] Figs. 13A and 13B represent a block diagram 
showing the flow of image signal in examples 5, 6, 7 and 
a detail diagram of a display unit. 
[0029] Fig. 1 4 is a diagram showing the input of image 
signal. 

10 [0030] Fig. 1 5 is a view showing the color array of pix- 
el. 

[0031] Fig. 16 shows exemplary timing charts. 
[0032] Fig. 1 7 is a chart showing the image signal for 
each row on a panel in an example 5. 
15 [0033] Fig. 18 is a diagram showing the input of image 
signal. 

[0034] Fig. 1 9 is a view showing the color array of pix- 
el. 

[0035] Fig. 20 is a block diagram of an analog line 
20 memory. 

[0036] Fig. 21 shows exemplary timing charts. 

[0037] Fig. 22 is a chart showing the image signal for 

each row on a panel in an example 6. 

[0038] Fig. 23 shows exemplary timing charts. 
25 [0039] Fig. 24 shows exemplary timing charts. 

[0040] Fig. 25 shows an example of a circuit for phas- 
ing image signal. 

[0041] Fig. 26 shows exemplary timing charts. 
[0042] Fig. 27 is a chart showing the input of image 
30 signal. 

[0043] Fig. 28 is a block diagram of an analog line 
memory. 

[0044] Fig. 29 shows exemplary timing charts. 
[0045] Figs. 30A and 30B are typical views of an orig- 
35 inal signal image and an image in an example 7. 

[0046] Fig. 31 is a view showing an electron beam flat 
display. 

[0047] Figs. 32A and 32B are block diagrams of the 
conventional flow of image signal and a detail diagram 
40 of pixel. 

[0048] Fig. 33 is a chart showing the polarity of image 
signal for each row on a conventional panel. 

DETAILED DESCRIPTION OF THE PREFERRED 
45 EMBODIMENTS 

[0049] An example 1 is one in which the present in- 
vention is applied to the two-row interpolation driving 
which is effective for the pixels in delta arrangement. 

so The two-row interpolation driving has two image input 
circuits. Fig. 2 is a block diagram showing the flow of 
image signal in this example. In the figure, 20 is a display 
pixel unit, 40 is a vertical scan circuit of the display pixel 
unit, 60 is an interlace circuit for row selection, 80-1, 

55 80-2 are horizontal scan circuits for display pixel unit, 
100-1, 100-2 are line memories for temporarily storing 
the image signal sampled, 120-1, 120-2 are signal 
processing circuits for gamma processing of image sig- 
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nal of inversion signal processing for electrical polarity 
to drive the liquid crystal, and 140 is a control circuit for 
driving the display device, and S 2 represent image 
signals which have undergone signal processing in dif- 
ferent signal processing circuits 120-1, 120-2, respec- 
tively. Herein, the first image input circuit contains 80-1 , 
100-1, 120-1, and the second image input circuit con- 
tains 80-2, 100-2, 120-2. 

[0050] Fig. 3 is a detail circuit diagram of the interlace 
circuit 60, the display pixel unit 20, and the line memo- 
ries 1 00-1 , 1 00-2. In the figure, 1 0 is a unit pixel consist- 
ing of a switching element, a liquid crystal and a color 
filter, D 1 to D n are vertical signal lines (data lines), to 
V n are signal lines from the vertical scan circuit, and L-j 
to L n are horizontal gate lines for the row selection. Also, 
17 is a reset transistor, 18 is a temporary storage ca- 
pacitor, and 1 9 is a switching transistor. 
[0051] For example, if the V1 pulse gets H, a transistor 
connecting thereto conducts, so that the row selection 
can be arbitrarily made from three rows in terms of in- 
terlace pulses (or vertical selection pulses) 4>G, <t>Go, 
<j>Ge. Accordingly, the interlace circuit allows for various 
drivings including the interlace, two-line simultaneous 
field row shift, and non-interlace. 
[0052] Fig. 4 is a chart showing the image signal to 
be written into the pixel in the example 1 . The panel row 
is indicated by L1, L2, .... and the image signal to be 
written into corresponding row is indicated by o1 , o2, ... 
in the odd field and e1 , e2, ... in the even field for every 
1H. At this time, the sampling phase of the signal to be 
written in each row pixel is indicated by A and B, and 
the inversion signal polarity is indicated by - and +. This 
sampling phase indicates a difference in the sampling 
timing. 

[0053] Fig. 6 represents the sampling pulse from the 
shift register (80-1, 80-2) in (a) delta arrangement and 
(b) aligned arrangement. 

[0054] As shown in Fig. 3, in a delta arrangement in 
which each color of R, G and B is shifted by 1.5 pixels 
between adjacent rows, to improve the horizontal reso- 
lution, it is necessary to change the sampling pulse 
phase by 180° for every row (a) in Fig. 6 Also, by chang- 
ing the inversion signal polarity for every row, it is pos- 
sible to reduce the flicker. Thus, if the sampling phase 
and the polarity of inversion signal for each image signal 
in a line memory 1 and a line memory 2 are made as 
shown in Fig. 4 the above object can be accomplished. 
[0055] The writing of image signal in this example will 
be described in Fig. 4, An image signal A is sampled at 
the timing indicated by H 1n (A), and an image signal B is 
sampled at the timing indicated by H 2n (B) in (a) in Fig. 
6. When writing image signal o1, o2, each 1H signal is 
alternately written by changing the sampling phase (e. 
g., a signal o1 at 1H is written on a row L 1 as o1A-, and 
on a row L 2 as o1B+). And during image compression 
to write an image signal o3, only one of 1 H signal is writ- 
ten (a signal o3 at 3H is written on a row pixel L 5 as 
o3A-), but the other is not written (o3B+). The not written 



image signal is indicated by A. As a result, the image in 
the vertical direction is compressed. In this way, be- 
cause o3 signal is not thinned out, the vertical resolution 
is not degraded. The next 4H signal is written as o4B+ 
5 on a row L 6 and o4A- on a row L 7 by the interlace circuit. 
Such normal driving and compression driving operation 
is performed for every several Hs in both the odd field 
and the even field. 

[0056] Figs. 5A and 5B represent the timing charts in 

10 this example. Fig. 5B is an enlarged chart of a portion 
surrounded by the dot line in Fig. 5A. (c) in Fig.6 repre- 
sents signal waveform examples of inversion image of 
a pixel. In the odd field, A phase, negative polarity signal 
is temporarily stored in the line memory 1 , and B phase, 

15 positive polarity signal is temporarily stored in the line 
memory 2, these signals being then transferred to each 
row. In the figure, <t>H is a horizontal blanking pulse, <t>c 
is a residual charge reset pulse for selected pixel and 
vertical signal line, <t>Go, <t>Ge, 0G are interlace pulses, 

20 and V1, V2... are vertical scan pulses. The horizontal 
blanking pulse represents the synchronizing signal for 
the image signal. 0T1 is a transfer pulse from the line 
memory (100-1) to selected row, and <|>T2 is a transfer 
pulse from the line memory 2 (100-2) to selected row. 

25 The interlace pulses V1 , V2 represent selected rows at 
1Hand2H. 

[0057] If the vertical pulse V1 gets "H" at 1 H, the im- 
age signal o1 is sampled in the line memory 1 and the 
line memory 2 during its effective scan period. The sam- 

30 pling timing is different in sampling phase between odd 
row and even row of row pixel, as shown (a) in Fig, 6. 
[0058] If the horizontal blanking period is entered, 
<>Go=<l>T1 gets "H", to write a signal o1A- of line memory 
1 in the L1 row. Then, the vertical signal line is reset by 

35 a <()c pulse, so that (j>Ge=$T2 gets "H", to write a signal 
o1B+ of line memory 2 in the row L2. Thereafter, the 
vertical signal line is reset to prepare for the signal writ- 
ing at 2H. Similarly, at 2H, a signal o2A- is written in the 
row L3, and a signal o2B+ is written in the row L4. And 

to at 3H, a signal o3A- is written in the row L5, but a signal 
o3B+ is not written in the row L6 because <J>Ge remains 

[0059] At 4H, an image signal is written into the row 
L6 into which no signal is written at 3H. since the selec- 
ts tion of row L6 is performed by a 0Ge pulse, the V3 pulse 
remains "H" at 4H, continuing from 3H. The row L6 is 
selected by <|>Ge pulse, and the row L7 is selected by a 
4>G pulse but not by a <t>Go. In this way, for every com- 
pression driving of image, the selection of row is 
so switched by a drive pulse of the interlace circuit. 

[0060] A vertical scan circuit of this example will be 
detailed below. 

[0061] Fig. 7A is a partial circuit diagram of a boot- 
strap scan circuit in this example, and Fig.7B is a voltage 
55 waveform chart of each portion to present the operation 
of this example. The vertical scan circuit is of a. con- 
struction of having n unit circuits connected, in which a 
scan pulse 01 to (J>n is sequentially output from each unit 
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circuit. Note that the potential of each portion in Fig. 7A 
is indicated such as V{1) using the number attached to 
each portion. 

[0062] In the same figure, if a pulse <|>v1 rises in a state 
where a pulse Ps is applied in the unit circuit in Fig. 7A 
a transistor M1 conducts to cause the potential V(4) to 
increase. Since the potential V{4) is a gate potential of 
a transistor M2, the transistor M2 indicates a conduct- 
ance corresponding to the potential V(4). 
[0063] Subsequently, if the pulse 0v1 falls and the 
pulse <)>v2 rises, the potential V(5) increases through the 
transistor M2. The increase in the potential V(5) is fed 
back to the gate of the transistor M2 through a capacitor 
C 1 , to cause the potential V(4) to increase due to a boot- 
strap effect. Since the increase in the potential V(4) acts 
to increase the conductance of transistor M2, the pulse 
<jjv2 passes without substantial voltage drop due to tran- 
sistor M2 to cause the potential V(5) to increase through 
a transistor M3. 

[0064] Since the potential V(5) is a gate potential of 
transistor M3; the conductance of transistor M3 rises 
correspondingly to the potential V(6). 
[0065] Subsequently, if the pulse <t>v1 rises, the poten- 
tial V(7) increases through a transistor M6. Owing to the 
bootstrap effect as above mentioned, the potential V(6) 
further increases along with the increase in the potential 
V(7). Since the increase in the potential V(6) acts to 
raise the conductance of transistor M5, the pulse 0v1 
causes the potential V(5) to increase through transistors 
M6 and M7 (see Fig. 7B), Accordingly, a transistor M10 
indicates a conductance corresponding to the gate po- 
tential V(5). 

[0066] Subsequently, if the pulse <t>v2 rises, the tran- 
sistor M5 is turned on, so that the potential V(7) is reset 
to the ground potential, and the transistor M7 is turned 
off. Accordingly, the portion at potential V(8) is in floating 
condition. 

[0067] At the same time, upon the pulse <J>v2 rising, 
the potential V(9) increases through the transistor M10, 
This potential increase causes the potential V(8) to fur- 
ther increase due to the bootstrap effect. 
[0068] If such change in the potential V(8) is utilized 
as the scan pulse <t>1, a high voltage scan pulse can be 
obtained. 

[0069] Then, the potential V(8) is reset by the pulse 
<t>v1 , and at the same time the potential V(1 2) increases, 
so that the potential further increase by a pulse that fol- 
lows. This potential V(12) is utilized as the scan pulse 
c()2. Subsequently, likewise, high voltage scan pulses $3 
to 0n are sequentially output in synchronization with the 
pulse <j)v2. 

[0070] Note that if the timings for the drive pulses <|)v1 
and <t>v2 are appropriately determined in Fig. 2, the 
waveform for the scan pulses <f>1 to <t>n can be closer to 
the rectangle. 

[0071] In order to cause the vertical scan circuit to out- 
put a long pulse, such as V(3) shown in Fig. 5A, the puls- 
es such as <t>v1 and <J>v2 of Fig. 8 are input into the vertical 



scan circuit. 

[0072] In this example, owing to delta arrangement of 
pixels, the sampling phases are out of phase by 180° 
as shown in (a) in Fig. 6. 
5 [0073] In addition to the bootstrap scan circuit, a logic 
circuit with CMOS can be available. 

(Example 2) 

10 [0074] In the example 1 , the image signal having dif- 
ferent sampling phase and different signal polarity was 
written in field inversion into each row by two-row inter- 
polation driving. On the other hand, in an example 2, a 
first image input circuit and a second image input circuit 
15 changes the sampling phase of image signal for every 
1H. The display is a TFT type liquid crystal display as 
described in Fig. 1 . The signal processing circuits 1 20-1 , 
1 20-2 of Fig. 2 are inverted for every 1 H to output signals 
S1 ( S2 which are opposite in the signal polarity. Fig. 9 
20 is a chart representing the sampling phase and the sig- 
nal polarity correspondingly to each row. The meaning 
"A" and "B" and and "-" is the same as in the example 
1 . If o1 signal is input in the odd field, A- signal is written 
in the row L1, and B+ signal is written in the row L2. If 
25 o2 signal is input, A- signal is written in the row L3 and 
B+ signal is written in the row L4. And if o3 signal is writ- 
ten, A- signal is only written in the row L5. The timing 
chart of this example is omitted, but <{>Go, <t>Ge, <t>G, <t>T1 , 
<t>T2, V1 , V2,.,. are different from those of the example 1 . 
30 [0075] In this example, since the inversion operation 
which the signal processing circuits 120-1, 120-2 per- 
form is to always invert the image signal for every 1H, 
the direct current potential control feedback time con- 
stant is smaller. Hence, the rising at the power on is fast- 
35 er, so that the integrating capacity can be reduced. 

(Example 3) 

[0076] An example 3 is one in which the signal polarity 
40 is inverted for every two rows on the display. The display 
is a TFT type liquid crystal display as in the example 1 
and shown in Fig. 1. It is not necessary to change the 
phase in sampling because of the same sampling phase 
of input signal into the line memories 1, 2 as in the ex- 
45 ample 1. Fig. 10 is a chart representing the sampling 
phase and the signal polarity correspondingly to each 
row. The meaning "A" and "B" and "+ M and "-" are the 
same as in the example 1. In the example 3, the signal 
polarity is basically inverted for every 1H, but when the 
so image signal is compressed and written in one row, the 
inversion operation is temporarily stopped. In the odd 
field, when signal o3 is only written in the row L5, the 
inversion of signal o3 to be written from the line memory 
2 is temporarily stopped. Also, when signal o7 is only 
55 written in the row L12, the inversion of signal o7 to be 
written from the line memory 1 is temporarily stopped. 
Thereby, because the positive polarity signal and the 
negative polarity signal are contained each in two rows, 
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whatever four rows in the panel is noted, the central volt- 
age of inversion signal is not shifted. 

(Example 4) 

[0077] The number of rows for the display in an ex- 
ample 4 is the same as the number of scan lines for the 
NTSC signal, wherein the connection to each pixel oc- 
curs at every other row. The display is an active matrix 
type or a simple matrix type liquid crystal display. Fig. 
11 represents a liquid crystal display of this example. 
Since the image signal is directly written in each row dur- 
ing the horizontal effective scan period, no line memory 
is necessary. Also in this example, there is an interlace 
circuits for the wirings of rows (L1 , L2,...) identical to that 
of the example 1 as shown in Fig. 2. Fig. 12 is the timing 
chart of this example. 

(Example 5) 

[0078] In this example, a non-interlace conversion of 
writing 1H signal in two rows is performed, and data to 
be written in these two rows is sampled from the image 
signal individually. Therefore, it is possible to make sam- 
pling corresponding to the pixel array of liquid crystal 
panel. Also, by writing into and reading from the line 
memory asynchronously, that is, reading image signal 
data from the line memory while writing it into the same 
line memory, the line memory can be halved as com- 
pared with the synchronization method. It is noted that 
the vertical resolution can be improved by shifting the 
row of liquid crystal panel on which the image signal data 
is written during the same horizontal scan period by one 
row between the first field and the second field. 
[0079] Fig. 13A shows the system configuration of a 
liquid crystal display unit in the present invention. 51 is 
an input terminal of image signal such as a television 
signal, 52 is a decoder for the conversion into RGB color 
signal, 53 is a line memory, 4 is an inversion control and 
signal amplification unit for sequentially switching the 
signal for every predetermined period in forward or re- 
verse direction to provide an alternating current signal 
for the driving of the liquid crystal, and 5 is a logic unit 
for forming a pulse for the memory control, the inversion 
control and the driving of liquid crystal panel. 6 is a liquid 
crystal panel, of which 7 is a horizontal shift register 
(HSR) as scanning means in a horizontal direction, 8 is 
a vertical shift register (VSR) as scanning means in a 
vertical direction, and 9 is a pixel unit. An interlace signal 
input into terminal 51 is decoded by the decoder 52 and 
then converted into a line sequential scan signal in the 
line memory 53, so that the liquid crystal panel 6 is re- 
written over its entire screen at a frequency of 60Hz (NT- 
SC) or 50Hz (PAL). 

[0080] Fig. 14 shows a block diagram of a line memory 
unit. 1b.2b.3b are input image signals in the memory 
unit, 4b is a memory writing shift register (WSR), 26 is 
a start pulse (WST) for WSR, 27 is a clock pulse for 



WSR, 18b is a memory reading shift register (RSR), 28 
is a start pulse (RST) for RSR, and 29 is a clock pulse 
for RSR. 19b,20b,21b are output lines for image signal 
data. 

5 [0081] Fig. 1 5 shows a color array of pixel. The pixel 
arrangement is in a mosaic type delta array. Therefore, 
different color pixels are connected to the vertical signal 
line (15 in Fig. 13B). Also, the pixel position in the hori- 
zontal direction is shifted by 0.5 pixel, or 1.5 pixels for 

10 the same color pixel, between the even row and the odd 
row. 

[0082] Fig.13B shows the circuit configuration of a 
display unit in the liquid crystal panel. 7 is a horizontal 
shift register (HSR), 8 is a vertical shift register (VSR), 

f5 and 9 is a pixel unit. 10 is a thin film transistor, 11 is a 
liquid crystal, 1 2 is a holding capacitor, 1 3 is an opposed 
electrode, 14 is an image signal input line, 1 5 is a vertical 
signal line, 1 6 is a gate line, and 17 is a signal line select 
switch. 72 is a clock pulse for HSR, 

20 and 82 is a clock pulse for VSR. 

[0083] Fig. 16 is a chart showing the operation timing 
for the line memory unit and the liquid crystal panel unit, 
wherein SIG1 is an input image signal (R, G, B) for the 
memory unit, SIG2 is a start pulse of the memory writing 

25 shift register (WSR), SIG3 is a WSR clock pulse, SIG4 
is a start pulse of the memory reading shift register 
(RSR), and SIG5 is a clock pulse for RSR. SIG6 is a 
signal (ODD) indicating whether the row number is odd 
or even, SIG7 is a start pulse of the horizontal shift reg- 

30 ister (HSR) for the liquid crystal panel, and SIG8 is a 
clock pulse for HSR. 

[0084] Referring to Fig. 14 there is described in this 
example an instance of displaying on the liquid crystal 
having a horizontal pixel number of 600, a vertical pixel 

35 number of 480. The image signals of this example is 
sampled from right to left. The image signals 1b,2b 3b 
which have been subjected to gamma correction suita- 
ble for the liquid crystal display in the decoder unit at the 
former stage and intermediate amplification in accord- 

40 ance with the dynamic range of line memory are sam- 
pled by the shift register 4 having 2 x 600 stages, and 
written into the line memory 30 through the transistors 
5b, 6b, 7b . The sampling is performed 1 200 times which 
is twice a horizontal pixel number of the liquid crystal 

45 panel during one horizontal period. The sampling is per- 
formed in the order of R, G, B in accordance with the 
liquid crystal panel, and the signal is written into the line 
memory in the order of Ro1 , Ge1 , Bo1 , Re1 , Gol, Be1 , ... 
(Roi, Goi, Boi represent data corresponding to the even 

so row of liquid crystal panel, Rei, Gei, Bei represent data 
corresponding to the odd row of liquid crystal panel). 
[0085] On the other hand, the reading of data from the 
line memory is performed separately for the even row 
data of liquid crystal panel Ro1 , Go1 , Bo1 , Ro2, Go2, ... 

55 Ro200, Go200, Bo200, and the odd row data Re1 , Ge1 , 
Be1, Re2, Ge2, ... Re200, Ge200, Be200, both being 
transferred to the liquid crystal panel during one hori- 
zontal scan period. Since at the time of sampling, the 
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phase is shifted by the amount corresponding to one pix- 
el of liquid crystal panel between Roi, Goi and Boi, and 
between Rei, Gei and Bei, the reading from the line 
memory and the writing into the liquid crystal panel are 
performed at the same time for the above three pixels. 
That is, when data at the first row is transferred to the 
liquid crystal panel, the transistors 12b, 13b, 14b con- 
duct, because an AND gate 1 0b gets "H" if an ODD sig- 
nal 9b gets "H", the output at the first stage of the shift 
register 18b gets "H", so that data Rol, Gol, Bol are out- 
put to the output signal lines 19b,20b,21b at the same 
time. Similarly, when data at the second row is trans- 
ferred to the liquid crystal panel , the transistors 1 5b, 1 6b, 
1 7b conduct, because an AND gate 1 1 b gets "H" if ODD 
signal 9b gets "H" and the output at the first stage of the 
shift register 18b gets "H", so that data Re1 t Ge1, Be1 
are output to the output signal lines 19b,20b,21b at the 
same time. 

[0086] The writing into and the reading from the line 
memory are performed in the following order. First, upon 
a start signal 26 of the shift register4b at the writing side, 
the shift register 4b starts the operation, making sam- 
pling 1200 times during one horizontal scan period, and 
sequentially writing into the line memory. At the time 
when the sampling (600+6) times or more is ended, up- 
on a start signal 28 of the shift register 1 8b at the reading 
side, the operation of the shift register 1 8b if started, so 
that data at the odd address is read in the order of 1 , 3, 
5 addresses (Ro1, Go1, Bo1), and 7, 9, 11 addresses 
(Ro2, Go2, Bo2) of the line memory, three data at the 
same time. If the frequency of read clock at this time is 
three times that of the write clock, the reading up to the 
(1200-6)-th address has been performed at the time 
when the writing into the line memory is ended, whereby 
the reading is not performed before the writing into the 
line memory. Also, the reading is performed within t H /2 
which is half one horizontal scan period t H , while the writ- 
ing into the first row of the liquid crystal panel is ended. 
During the next t H /2 period, data at the even address is 
read, three data at the same time, in the order of 2, 4, 6 
addresses (Be1, Re1, Ge1), 8, 10, 12 addresses (Be2, 
Re2 ( Ge2), ... in the same manner as above described. 
Then, the sampling of image signal for the next horizon- 
tal scan period is performed, and data is written into the 
line memory, but the order of the writing and reading is 
not reversed if the reading precedes the writing. 
[0087] Where the reading of data is performed after 
the end of the writing into the line memory, a line memory 
for the image signal during two horizontal scan periods 
is required, but by reading the image signal data from 
the line memory while writing into the same line memory, 
as in this example, the line memory can be halved. 
[0088] The above timing is shown in Fig. 1 6. The read 
data is converted into an alternating signal by an inver- 
sion amplifier 4 of Fig. 1 3A, and input into the liquid crys- 
tal panel 6. The horizontal shift register 7 of this liquid 
crystal panel has the same stage number as the shift 
register (18b in Fig. 14) in the line memory unit, and is 



driven at the same timing. Also, the vertical shift register 
8 of 480 stages performs the shift operation prior to a 
reading start signal in the line memory unit. 
[0089] By repeating the above operation during 240 

5 horizontal scan periods, the image signal data can be 
written into the 480 rows in the liquid crystal panel for 
one field. Note that the row of the liquid crystal panel on 
which the image signal data is written during the same 
horizontal scan period may be the same or shifted by 

10 one row as shown in Fig. 1 7, between the first field and 
the second field, but when shifted by one row, the ver- 
tical resolution can be improved. Fig. 17 shows the sig- 
nal to be written onto each row from 2k to 2(k+1) for 
every field. 

15 [0090] Herein, Ok and O'k are data in the first field 
(odd field), and Ek and E'k data in the second field (even 
field), which is obtained by sampling the image signal 
during the k-th horizontal scan period for the interlace 
signal, in accordance with the pixel array in the odd row 

20 and the even row of the liquid crystal panel and at dif- 
ferent timings. In this case, the start timing of the vertical 
shift register in the second field occurs ahead of the 
first field, and the reading order of the line memory oc- 
curs from the odd row data (Be1, Re1, Ge1, ...). 

25 [0091] The liquid crystal panel has different color pix- 
els connected to the vertical signal line, but another ex- 
ample is a liquid crystal panel in which the same color 
pixels are connected to the vertical signal line as shown 
in Fig. 19 in which case the wiring on the reading side 

30 of the line memory should be made as shown in Fig. 1 8. 
[0092] While in this example, a capacitor is used as 
holding means of image signal which is held in the state 
of analog signal (memory unit 53 in Fig. 13A), this por- 
tion may be constituted of an A/D converter, a digital line 

35 memory, and a D/A converter. 

[0093] And by providing driving means as previously 
described, the image signal of various standards can be 
displayed. 

[0094] The horizontal pixel array of adjacent two lines 
40 is shifted by 0.5 pixel, and the color pixel of R, G, and B 
is arranged in delta configuration, whereby a smooth 
display with high horizontal resolution can be effected. 
[0095] Also, by reading the image signal data from the 
line memory while writing into the same line memory, 
45 the line memory can be halved as compared with when 
the data is read after the end of writing into the line mem- 
ory. 

[0096] Further, by shifting the row of liquid crystal pan- 
el on which the image signal data is written during the 
so same horizontal scan period between the first field and 
the second field, by one row, the vertical resolution can 
be improved. 

(Example 6) 

55 

[0097] This example is configured to rewrite the entire 
screen at every 60Hz, by serially inputting the signal, 
forming two kinds of signals sampled at different timings 
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from the same horizontal scan signal, using an analog 
line memory capable of serially outputting data in differ- 
ent order and at different frequency when reading than 
when inputting, and writing them into two pixel rows dur- 
ing one horizontal scan period, while shifting one row 
the combination of two rows to scan in the even field 
and the odd field. Thereby, in the low cost, smaller sys- 
tems, it is possible to realize the good image quality with 
high resolution and high gradation, and without flicker, 
and readily form special reproduction image such as en- 
largement and reduction of screen in the horizontal di- 
rection, or left and right inversion of screen, with less 
wirings. 

[0098] Fig. 1 5 shows a color array of pixels in the liq- 
uid crystal panel for use in this example. Herein, the cir- 
cuit configuration of a display unit for the liquid crystal 
panel is as shown in Fig. 1 3B and the pixel arrangement 
is in a mosaic type delta array. Therefore, different color 
pixels are connected to vertical signalltnes 15 of Fig. 
13B. Also, the position of the same color pixel in the hor- 
izontal direction is shifted by one half period (1 .5 pixels) 
between the even row and the odd row, the timing for 
each color signal is changed for the sampling between 
the even row and the odd row. 

[0099] In Fig. 1 3A the system configuration for a liquid 
crystal display using a line memory which implements 
the serial IN - serial OUT employing row types of shift 
registers for reading and writing is shown. 51 is an out- 
put terminal for TV signal, 52 is a decoder unit for con- 
verting composite TV signal into RGB color signal 53 is 
an analog line memory unit, 4 is an inversion control and 
signal amplification unit for sequentially switching the 
signal for every predetermined period in forward and re- 
verse direction to provide a signal for the driving of liquid 
crystal, and 5 is a logic unit for forming a pulse for the 
memory control, the inversion control and the driving of 
liquid crystal panel. 6 is a liquid crystal panel, of which 
7 is a horizontal shift register (HSR) as scanning means 
in the horizontal direction, 8 is a vertical shift register 
(VSR) as scanning means in the vertical direction, and 
9 is a pixel unit. An interlace signal input at 51 is color 
decoded at 52, and then converted into line sequential 
scan signal by the line memory at 53 so that the liquid 
crystal panel at 6 is rewritten on its entire screen at 60Hz 
period. Herein, the signal information is sampled ac- 
cording to a spatial arrangement of R, G and B pixels 
and is written into the memory 53. Besides it is possible 
that the RGB signal is subjected to a different amount 
of delay in accordance with the order of pixel array for 
RGB in the decoder unit 52. In this case, the signal in- 
formation can be obtained in accordance with the spatial 
arrangement of pixels on the liquid crystal at the same 
sampling pulse, whereby the frequency of sampling 
clock for the memory unit and the liquid crystal panel is 
made one-third. 

[0100] Fig. 20 shows a block diagram of the analog 
line memory unit in this example. 318 is an input stage 
of the memory unit, 319 is a memory writing shift register 



(WSR), 320 is a WSR start pulse (WST), 321-1, 321-2 
are WSR two-phase clock pulses (WCLK1 , WCLK2), 
322 is a memory reading shift register (RSR) 323 is an 
RSR start pulse (RST), and 324 is an RSR clock pulse 

5 (RCLK). 325 is switching control unit for switching the 
signal to be sent to the video line in accordance with the 
color array for the liquid crystal panel. 33 is a sample 
and hold circuit, and 34 is an input terminal of sample 
and hold pulse. 326 is an output stage of the memory 

10 unit. 327R,327G,327B are input terminals for RGB sig- 
nals, 328A, 328B.328C are output terminals for output- 
ting data through the switching by switches at 325 be- 
tween the even row and the odd row of the liquid crystal 
screen for writing R and G, G and B, B and R, in which 

15 329 is an input terminal of the switching control signal. 
35 is a control terminal of the switching control signal. 
35 is a control terminal for fine regulating the reading 
timing from the memory, its role being described later. 
30a to 30f are memory arrays for the even row and the 

20 odd row of the liquid crystal screen of each color of RGB, 
which are allocated from the same horizontal signal al- 
ternately at every other clock for the shift register for 
writing. A specific constitutional example of this portion 
is shown in Fig. 27. Herein, 43A, 43B, 43C indicates the 

25 output line of memory between 325 and 33 in Fig. 20. 
Also, 1 to n of 30a to 30f represents 1 bit to n bit of the 
memory array, respectively. When the signal is read, 
30a, 30c, 30e or 30b, 30d, 30f is selected by a switching 
control signal at 329. 

30 [0101] Fig. 21 shows the liquid crystal and memory 
driving timing in the horizontal scan period. SG1R is a 
red image signal, SG1G is a green image signal, SG1B 
is a blue image signal, SG2 is WST, SG3 is WCLK1, 
SG4 is WCLK2, SG5 is RST, SG6 is RCLK, SG7 is a 

35 color select switching signal, SG8A to C are signals con- 
verted into the line sequential scan signal which is out- 
put from the memory unit, SG9 is HST, SG10 is H1, and 
SG11 is H2. 

[0102] By taking such configuration, the serial signal 
40 sampled at double density is taken out at every other 
time, then modified to two serial signals of which the or- 
der is changed to conform to the pixel arrangement of 
the liquid crystal screen, and scanned continuously dur- 
ing one horizontal scan period by the reading shift reg- 
45 ister operating at another clock, while being switched to 
each output terminal. 

[0103] Fig. 22 shows the signals to be written into 
each row (2n to 2(n+2)) for every field on the liquid crys- 
tal panel in this example. Herein, O n (m) and O n . (m) are 

50 data which is obtained by sampling the n-th signal in the 
odd row for the interlace signal in the m-th frame at dif- 
ferent timings in accordance with the pixel array of the 
even row and the odd row for the panel. 
[0104] Since both the even row and the odd row on 

55 the screen is rewritten at every one field (60Hz), the 
problem with the varying resolution and flicker can be 
resolved. Also, observing one field, the resolution in the 
vertical direction is halved from that of the original sig- 
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nal, but by shifting one row in the next field for the dis- 
play, the vertical resolution is raised artificially. 
[0105] In this way, in the line memory with low cost, 
the interlace signal is converted into the line sequential 
scan signal to realize the excellent image quality. 
[0106] By the way, the serial signal sampled at double 
density herein is modified to two serial signals of which 
the order is changed to conform to the pixel arrange- 
ment of the liquid crystal screen, but when the color ar- 
ray order for the even row and the odd row is the same 
such as an inline-type pixel array, the interlace signal is 
converted into the line sequential scan signal to have 
effect of realizing the excellent image quality, in the line 
memory with low cost, without changing the order of 
sampled signals, depending on the relation between 
pixel array and memory array. 
[0107] Herein, in order to explain the role of a fine reg- 
ulation switch for the memory reading position 35 in Fig. 
20, the memory output signal and the signal to be written 
into the pixel of liquid crystal panel are considered. Fig. 
23 represents each signal of the memory unit in Fig. 21 . 
SG21 is a memory reading start pulse, and SG22 is a 
reading clock. SG23 is a memory output before the sam- 
ple and hold. SG24 is a sample and hold pulse for sam- 
pling SG23 when rising and holding it when falling. 
SG25 is an output signal after the sample and hold. 
[0108] In this way, the signal read from the memory is 
input via an inversion control amplifier into a video signal 
input terminal 14 for the liquid crystal panel in Fig. 14B, 
and by applying a sequential voltage to the gate of a 
vertical signal line select transistor 17 by means of a 
horizontal shift register 7, the liquid crystal of pixel se- 
lected in a thin film transistor 10a and the holding ca- 
pacitor are charged sequentially. The behavior of charg- 
ing at this time is shown in Fig. 25. SG26 and SG27 are 
gate voltages for the vertical signal line select transistors 
14a adjacent to each other, SG28, SG29 are the poten- 
tial change in the liquid crystal and the holding capacitor 
of adjacent pixels connected to respective vertical signal 
lines and selected by corresponding thin film transistor 
10a. 

[0109] However, because each bit output from the 
memory of SG25 and the vertical signal select signal of 
SG26. SG27 are out of phase in the example of Fig. 14, 
the select period extends over the next bit. Therefore, 
the charging potential of pixel becomes a potential de- 
termined by the next bit in the final select period, though 
the intrinsic bits are charged. As a result, the intrinsic 
signal is not displayed on the liquid crystal panel. In par- 
ticular, where the delay time of select panel or the delay 
time of signal is different depending on the liquid crystal 
panel, it is necessary to adjust the memory output to the 
optimal phase relation if the same memory is utilized. 
[0110] Herein, as an example, using a circuit as 
shown in Fig. 25, the memory reading clock is shifted 
by one-half phase with respect to the memory start pulse 
in accordance with the switch control at 35 in Fig. 20. 
The memory reading clock (R CLK) inputted from a ter- 



minal 324is applied to terminal 37. From a terminal 38, 
a reading clock with a phase controller is outputted. At 
this time, each signal and the charging potential of pixel 
are shown in Fig. 26. Because the memory reading 

s clock is shifted by one-half phase with respect to the 
start pulse, the output of each bit from the memory SG25 
and the vertical signal line select signal of SG26, SG26 
are in phase with each other, so that the intrinsic signal 
is charged in the liquid crystal pixel. Of course, by pro- 

10 viding the terminal for fine regulation at 35 with more 
bits, the finer phase regulation is enabled, resulting in 
extended utilization of memory and better image quality. 
[0111] And by driving means as previously described, 
the image signal of various standards can be displayed. 

15 

(Example 7) 

[0112] Fig. 28 shows a block diagram of an analog 
tine memory unit for implementing the serial IN - serial 

20 OUT equipped with a writing shift register and a reading 
X-directional scan decoder as the example 7. The over- 
all system has the same configuration as shown in Fig. 
13A In Fig. 28, 318 is an input stage of the memory unit, 
319 is a memory writing shift register (WSR), 320 is a 

25 WSR start pulse (WST), 321-1,321-2 are WSR two- 
phase clock pulses (WCLK1, WCLK2), 36 is a memory 
reading decoder (RDECO), 31 is a control unit for con- 
trolling the decoder, and 32 is a path through which the 
control signal is transferred from the control unit. 325 is 

30 a switching control unit for switching the signal to be sent 
to the video line in accordance with the color array for 
the liquid crystal panel. 326 is an output stage of the 
memory unit. 327R, 327G, 327B are input terminals for 
RGB signals, respectively, 328A, 328B, 328C are output 

35 terminals for outputting data through the switching by 
switches at 325 between the even row and the odd row 
of the liquid crystal screen for writing R and G, G and B, 
B and R, in which 329 is an input terminal of the switch- 
ing control signal. 30a to 30f are memory arrays for the 

40 even row and the odd row of the liquid crystal screen for 
each color of RGB. 

[0113] Fig. 29 shows the liquid crystal and memory 
driving timing in the horizontal scan period in this exam- 
ple. SG1 R is a red image signal, SG1 G is a green image 

45 signal, SG1B is a blue image signal, SG2 is WST, SG3 
is WCLK1 , SG4 is WCLK2, SG7 is a color select switch- 
ing signal, SG8A to C are signals converted into the line 
sequential scan signal which is output from the memory 
unit in accordance with the control signal of decoder, 

so wherein by reading a part ("a" portion) of the signal in 
the horizontal scan period stored in the memory, the 
screen is enlarged in the horizontal direction. SG9 is 
HST, SG1 0 is H1 , and SG1 1 is H2. Herein, the X decoder 
control pulse is omitted. 

55 [01 1 4] Figs. 30A and 30B show typical views in which 
Fig. 30A is an original image and Fig, 30B is an image 
realized by this example. 

[0115] As in this example, by changing the order of 
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memory reading means and memory writing means, or 
using a line memory having a constitution of changing 
the operation frequency or start position of the shift reg- 
ister, the special image display such as enlargement or 
reduction of the screen, left and right inversion of 
screen, screen movement, in the horizontal direction, 
can be realized even with the system of line memory at 
low cost and with simple constitution. 
[01 1 6] And the image signal of various standards can 
be displayed by driving means as previously described. 

(Example 8) 

[0117] An example 8 is one in which the present in- 
vention is applied to an electron beam flat display. The 
display is a flat panel in which each pixel has an electron 
source and a fluorescent screen which is excited for ra- 
diation by electrons outgoing from the electron source. 
Fig. 31 represents simply its electron beam flat display. 
In the figure, 105 is a rear plate, 106 is a screen, 107 is 
a face plate, which constitutes an airtight Container, 
thereby maintaining the interior of the container in vac- 
uum. 101 is a substrate, 102 is an electron beam, 103 
is a wiring in the row direction, 104 is a wiring in the 
column direction, which are secured to the rear plate 
1 05. 1 08 is a fluorescent body, and 1 09 is a metal back, 
which are secured to the face plate 107. The electron 
source 102 excites the fluorescent body 108 for radia- 
tion by causing electrons to impinge against the fluores- 
cent body 108. The fluorescent body is disposed which 
can emit three primary colors of red, blue and green. 
The metal back 109 secularly reflects back the light 
which the fluorescent body 108 emits to enhance the 
light utilization efficiency, thereby protecting the fluores- 
cent body 108 from the electron impingement, and ful- 
filling a role of accelerating electrons by high voltage 
from a high voltage input terminal Hv. The electron 
source 102 is composed of M sources longitudinally ar- 
ranged and N sources transversely arranged, and a total 
of MxN sources, which are connected through M wirings 
1 03 in the low direction and N wirings 1 04 in the column 
direction, these wirings being orthogonal to one another. 
Dx1 , Dx2, ... DxM are input ends for the wirings in the 
row direction, and Dy1, Dy2, ... DyN are input ends for 
the wirings in the column direction. The wirings 103 in 
the row direction are data wirings, and the wirings in the 
column direction 104 are scan wirings. 
[0118] With such an electron beam flat display, the im- 
age signal of standards can be displayed by using ver- 
tical scan altering means as previously described. 
[0119] In this example, the image signal of various 
standards is inversely input to the panel, while the dis- 
tortion of image can be reduced to the utmost. 



Claims 

1. A method of driving a colour display panel (20,6) 



having pixels (10) arranged in m rows (L1-Lm) and 
n columns (D1-Dn) in an RGB colour coded delta 
formation, to display an image represented by an 
image signal determined for k effective raster scan 

5 lines (o1-ok, el-ek) for each odd and even image 
field (o,e), which method includes normal mode op- 
eration steps of performing two-row interpolation 
driving whereby writing of image line data obtained 
from said image signal is enabled line sequentially, 

10 and in-phase and anti-phase sample image line da- 
ta (A,B), for a corresponding image scan line are 
written on respective ones of two consecutive ma- 
trix rows (L1 & L2, L3 & L4, ...) during each horizon- 
tal scan period (1H, 2H, ..) in an alternating order 

15 (A,B,A,B), the polarities of the line data (A,B) written 
to each matrix row alternating from one matrix row 
(L1, L3, ...) to the next matrix row (L2.L4,...) or from 
one pair of matrix rows (L1 & L2, L5 & L6, ...) to the 
next pair of matrix rows (L3 & L4, L7 & L6, ...); 

20 characterised in that: 

to display an image wherefor the number k of 
scan lines is different from m and different from 
m/2, and has a value therebetween, said meth- 
25 od is modified by compression mode operation 

steps which all are performed repeatedly after 
respective numbers of horizontal scan periods 
(2H,6H,...3H,7H...), said compression mode 
operation steps consisting in: 

30 

interrupting said two-row interpolation driv- 
ing following the writing of the first one of 
said in-phase or anti-phase sample image 
line data (A,B) to the first of the two con- 

35 secutive matrix rows written in the following 

horizontal scan period (3H.7H 4H,7H); 

suppressing the writing of the second one 
of said in-phase or anti-phase sample im- 
age line data (A,B) that would be written to 

40 the second of said two consecutive matrix 

rows; and 

resuming said two-row interpolation driving 
for the next following horizontal scan peri- 
od (4H.8H....5H.9H) starting with writing to 

45 said second of said two consecutive rows, 

in which the alternating order (A.B.A.B) of 
writing said in-phase and anti-phase sam- 
ple image tine data is reversed (B.A.B.A,..) 
and the sequence of alternating polarity of 

50 the written image signals is maintained 

without disruption. 

2. A method according to claim 1 wherein said in- 
phase and anti-phase sample image line data are 
55 written with one and the opposite polarity in each 
odd field and the inverse of said one and the oppo- 
site polarity in each even field. 
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3. A method according to claim 1 wherein, during said 
two-row interpolation driving, said in-phase and an- 
ti-phase sample image line data are written with po- 
larities that are inverted for each alternate horizon- 
tal scan period, which in-phase and anti-phase 5 
sample image line data written in respective hori- 
zontal scan periods have the respective same po- 
larity (A + & B + , A- & B-) when written in said alter- 
nating order (A,B,A,B) and have respective oppo- 
site polarity (A- & B\ A + & B~) when written in the 10 
reversed alternating order (B,A,B,A,...). 

4. A method according to any of claims 1 to 3 applied 
to an active matrix liquid crystal colour display panel 
(6:fig.14). « 

5. A method according to any of claims 1 to 3 applied 
to an electron-emitting colour display panel 
(101-109) comprising a colour-coded fluorescent 
body (108) and an electron source (101-104), hav- 20 
ing an electron-emitting device (102) for each of 
said pixels, arranged opposite to said fluorescent 
body. 

6. A colour display apparatus operable according to 25 
the method of claim 1 comprising: 

a colour display panel (6,20) having pixels (10) 
arranged in m rows (L1-Lm) and n columns 
(D1-Dn) in an RGB colour coded delta forma- 30 
tion, to display an image represented by an im- 
age signal having k effective raster scan lines 
(o1-ok, e1-ek) for each odd and even image 
field (o P e); and 

driving means for driving said display panel in 35 
a two-row interpolation manner, said driving 
means including: 

writing means (80-1, 80-2, 100-1, 100-2, 
120-1, 120-2) for writing paired in-phase w 
and anti-phase sample image line data (A, 
B), each pair corresponding to respective 
scan lines of the image represented by the 
image signal, on respective pairs of first 
and second consecutive matrix rows, the 
polarities of the line data (A,B) to be written 
to each matrix row alternating from one 
matrix row (L1 , L3,...) to the next matrix row 
(L2.L4,...) or from one pair of consecutive 
matrix rows (L:1 & L2, L5 & L6,...) to the 50 
next pair of consecutive matrix rows (L3 & 
L4, L7 & L8,...); 

selecting means (40,60,. .1-1 to 1-3, 2-1 to 
2-3) for selecting said matrix rows line se- 
quentially for writing said line data, two- 55 
consecutive matrix rows at consecutive 
times in each horizontal scan period; and 
control means (140) arranged to control 



said writing means and said selecting 
means, to control the relative timing and 
sequence of the operation thereof; 

characterised in that: 

to display an image wherefor the number k of 
scan lines is different from n and different from 
m/2, and has a value therebetween, said driv- 
ing means is adapted to perform said compres- 
sion mode operation steps and thus includes: 

means of interrupting two-row interpolation 
driving; 

means of suppressing said writing of the 
second one of in-phase and anti-phase 
sample image line data; and 
means of resuming said two-row interpola- 
tion driving. 

7. Apparatus according to claim 6 wherein 

said selection means (40, 60;. ..1-1 to 1-3, 2-1 
to 2-3) includes: 

a first array of switches (1-1 to 1-3,..) connected 
between odd matrix rows (L1,L3,L5,...) of the 
display panel and a first control line for inputting 
a first scan voltage signal (OG 0 ); 
a second array of switches (2-1 to 2-3...) con- 
nected between even matrix rows (L2,L4,L6,...) 
of the display panel and a second control line 
for inputting a second scan voltage signal 
(*G 0 ); 

a third array of switches (3-1 to 3-3,...) connect- 
ed between the third and subsequent odd ma- 
trix rows (L3,L5,L7,...) of the display panel and 
a third control line for inputting a third scan volt- 
age signal (<t>G); and 

a gating signal generating means (40) for gen- 
erating respective sequential gating signals 
(V1 ,V2,V3,...) and supplying each to a respec- 
tive group of three switches, one switch 
(1-1 ,2-1 & 3-1 ; 1-2,2-2,3-2,...) in each first, sec- 
ond and third array; 

said control means supplies said first to third 
scan voltage signals (OG 0 ,OG e ,d>G), which 
signals (OG 0 ,<DG e ) gated by said switches of 
said first and second arrays are to enable two- 
row interpolation driving in said alternating or- 
der, 

which signals (<PG e ,<I>G) gated by said switches 
of said second and third arrays are to enable 
two-row interpolation driving in said reverse al- 
ternating order, and 

which signals (<J>G e ,OG) respectively gated by 
said switches of said second and third arrays 
are to suppress writing following interruption of 
said two-row interpolation driving in said alter- 
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nating order and in said reverse alternating or- 
der, respectively; and 

said control means is arranged to control said 
gating signal generating means to generate 
and supply modified gating signals (V3,...) to fa- 
cilitate writing, starting from the second of two 
consecutive rows, each time two-row interpola- 
tion driving is resumed. 

8. Apparatus according to claim 7 wherein said writing 
means includes respective line memories 
(100-1,100-2) for storing the in-phase and anti- 
phase sample image line data that is to be used in 
writing to the display panel. 

9. Apparatus according to any of claims 6 to 8 wherein 
said colour display panel (20) is an active matrix liq- 
uid crystal display panel (6:fig.14). 

1 0. Apparatus according to any of claims 6 to 8 wherein 
said colour display panel (20) is an electron-emit- 
ting colour display panel (101-109) comprising a 
colour-coded fluorescent body (108) and an elec- 
tron source (101-104) having an electron-emitting 
device (102) for each of said pixels, arranged op- 
posite to said fluorescent body. 



Patentanspruche 

1. Verfahren zum Ansteuern eines Farbanzeigefelds 
(20, 6) mit Pixeln (10), die in m Reihen (L1-Lm) und 
n Spalten (D1-Dn) in einer RGB-farbcodierten Del- 
taformation angeordnet sind, zum Anzeigen eines 
Bilds, das durch ein fur k effektive Rasterabtastzei- 
len (o1-ok, e1-ek) fur jedes ungerade und gerade 
Bildfeld (o, e) bestimmtes Bitdsignal reprasentiert 
wird, welches Verfahren Normalbetriebsablauf- 
schritte zum Durchfuhren einer Zweireihen-lnterpo- 
lationsansteuerung beinhaltet, wodurch ein Schrei- 
ben von aus dem Bildsignal erhaltenen Bildzeilen- 
daten zeilensequentiell ermoglicht wird und inpha- 
sige und gegenphasige Abtastbildzeilendaten (A, 
B) fur eine entsprechende Bildabtastzeile in jewei- 
lige zweier aufeinanderfolgender Matrixreihen (L1 
& L2, L3 & L4, ...) wahrend jeder horizontalen Ab- 
tastperiode (1H, 2H, ..) in alternierender Reihenfol- 
ge (A, B, A, B) geschrieben werden, wobei die Po- 
laritaten der Zeilendaten (A, B), die in jede Matrix- 
reihe geschrieben werden, von einer Matrixreihe 
(L1 , L3, ...) zu der nachsten Matrixreihe (L2 r L4, ...) 
oder von einem Paar von Matrixreihen (L1 & L2, L5 
& L6, ...) zu dem nachsten Paar von Matrixreihen 
(L3 & L4, L7 & L6, ...) alternieren; 

dadurch gekennzeichnet, daft: 

zum Anzeigen eines Bilds, fur welches die Zahl 
k von Abtastzeilen von m verschieden ist und 
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von m/2 verschieden ist, und einen Wert zwi- 
schen diesen hat, das Verfahren durch Kom- 
pressionsbetriebsablaufschhtte modifiziert 
wird, welche nach jeweiligen Anzahlen horizon- 

5 talerAbtastperioden(2H,6H 3H,7H, ...)al- 

le wtederholt durchgefuhrt werden, wobei die 
Kompressionsbetriebsablaufschritte bestehen 
im: 

10 Unterbrechen der Zweireihen-lnterpolati- 

onsansteuerung folgend auf das Schrei- 
ben der ersten der inphasigen oder gegen- 
phasigen Abtastbildzeilendaten (A, B) in 
die erste der beiden aufeinanderfolgenden 

15 Matrixreihen, die in der folgenden horizon- 

talen Abtastperiode (3H, 7H, .... 4H, 7H) 
geschrieben werden; 

Unterdrucken des Schreibens der zweiten 
der inphasigen oder gegenphasigen Ab- 

20 tastbildzeilendaten (A, B), die in die zweite 

der beiden aufeinanderfolgenden Matrix- 
reihen geschrieben werden wurden; und 
Wiederaufnehmen der Zweireihen-lnter- 
polationsansteuerung fur die nachste fol- 

25 gende horizontale Abtastperiode (4H, 

8H t .... 5H, 9H) beginnend mit dem Schrei- 
ben in die zweite der beiden aufeinander- 
folgenden Reihen, wobei die alternierende 
Reihenfolge (A, B, A, B) des Schreibens 

30 der inphasigen und gegenphasigen Ab- 

tastbildzeilendaten umgekehrt wird (B, A, 
B, A) und die Abfolge alternierender Pola- 
ritat der geschriebenen Bildsignale ohne 
Unterbrechung aufrechterhalten wird. 

35 

2. Verfahren nach Anspruch 1 , bei dem die inphasigen 
und gegenphasigen Abtastbildzeilendaten mit einer 
und der dazu entgegengesetzten Polaritat in jedes 
ungerade Feld und das Inverse der einen und der 

40 dazu entgegengesetzten Polaritat in jedes gerade 
Feld geschrieben werden. 

3. Verfahren nach Anspruch 1 , bei dem wahrend der 
Zweireihen-lnterpolationsansteuerung die inphasi- 

45 gen und die gegenphasigen Abtastbildzeilendaten 
mit Polaritaten geschrieben werden, die fur jede 
zweite horizontale Abtastperiode invertiert sind, 
welche inphasigen und gegenphasigen Abtastbild- 
zeilendaten, die in jeweiligen horizontalen Abtast- 

50 perioden geschrieben werden, die jeweils gleiche 
Polaritat (A + & B + , A* & B") haben, wenn sie in der 
alternierenden Reihenfolge (A, B, A, B) geschrie- 
ben werden, und jeweils entgegengesetzte Polari- 
tat (A- & B + , A + & B - ) haben, wenn sie in der umge- 

55 kehrten alternierenden Reihenfolge (B, A, B, A, ...) 
geschrieben werden. 

4. Verfahren nach einem der Anspruche 1 bis 3, an- 
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gewandt auf ein Aktivmatrix-Flussigkristall-Farban- 
zeigefeld (6: Fig. 14). 

5. Verfahren nach einem der Anspruche 1 bis 3, an- 
gewandt auf ein Elektronen emittierendes Farban- 5 
zeigefeld (101-109) mit einem farbcodierten fluo- 
reszierenden Korper (108) und einer dem fluores- 
zierenden Korper gegenuberliegend angeordneten 
Elektronenquelle (101-104) mit einer Elektronen 
emittierenden Einrichtung (1 02) fur jedes der Pixel, w 

6. Farbanzeigevorrichtung, betreibbar in Ubereinstim- 
mung mit dem Verfahren nach Anspruch 1, umfas- 
send: 

15 

ein Farbanzeigefeld (6, 20) mit Pixeln (10), die 
in m Reihen (L1-Lm) und n Spalten (D1-Dn) in 
einer RGB-farbcodierten Deltaformation ange- 
ordnet sind, zum Anzeigen eines Bilds, das 
durch ein Bildsignal mit k effektiven Rasterab- 20 
tastzeilen (o1-ok, e1-ek) fur jedes ungerade 
und gerade Bildfeld (o, e) reprasentiert wird; 
und 

eine Ansteuereinrichtung zum Ansteuern des 
Anzeigefelds nach dem Prinzip einer Zweirei- 25 
hen-Interpolation, wobei die Ansteuereinrich- 
tung einschlielit: 

eine Schreibeinrichtung (80-1 , 80-2, 
100-1, 100-2, 120-1, 120-2) zum Schrei- 30 
ben gepaarter inphasiger und gegenphasi- 
ger Abtastbildzeilendaten (A, B), wobei je- 
des Paar jeweiligen Abtastzeilen des durch 
das Bildsignal reprasentierten Bilds ent- 
spricht, in jeweilige Paare erster und zwei- 35 
ter aufeinanderfolgender Matrixreihen, wo- 
bei die Polaritaten der in jede Matrixreihe 
zu schreibenden Zeilendaten (A, B) von ei- 
ner Matrixreihe (L1 , L3, ...) zu der nachsten 
Matrixreihe (L2, L4, ,..) Oder von einem 40 
Paar aufeinanderfolgender Matrixreihen 
(L1 & L2, L5 & L6, ...) zu dem nachsten 
Paar aufeinanderfolgender Matrixreihen 
(L3 & L4, L7 & L8, ...) alternieren; 

eine Auswahleinrichtung (40, 60 1-1 

bis 1-3, 2-1 bis 2-3) zum zeilensequentiel- 
len Auswahlen der Matrixreihen zum 
Schreiben der Zeilendaten, zwei aufeinan- 
derfolgende Matrixreihen zu aufeinander- 
folgenden Zeiten in jeder horizontalen Ab- so 
tastperiode; und 

eine Steuereinrichtung (140), die zum 
Steuern der Schreibeinrichtung und der 
Auswahleinrichtung angeordnet ist, urn 
das relative Zeitverhalten und die Abfolge 55 
des Betriebsablaufs derselben zu steuern; 

dadurch gekennzeichnet, daft: 



zum Anzeigen eines Bilds, fur welches die Zahl 
k von Abtastzeilen von m verschieden ist und 
von m/2 verschieden ist, und einen Wert zwi- 
schen diesen hat, die Ansteuereinrichtung da- 
zu ausgelegt ist, die Kompressionsbetriebsab- 
laufschritte durchzufuhren, und somit ein- 
schliefM: 

eine Einrichtung zum Unterbrechen der 
Zweireihen-lnterpolationsansteuerung; 
eine Einrichtung zum Unterdrucken des 
Schreibens der zweiten von inphasigen 
oder gegenphasigen Abtastbildzeilenda- 
ten; und 

eine Einrichtung zum Wiederaufnehmen 
der Zweireihen-lnterpolationsansteue- 
rung. 

7. Vorrichtung nach Anspruch 6, bei der 

die Auswahleinrichtung (40,60; ...1-1 bis 1-3, 
2-1 bis 2-3) einschliefM: 

ein erstes Feld von Schaltern (1-1 bis 1-3, ..), 
die zwischen ungeraden Matrixreihen (L1, L3, 
L5, ...) des Anzeigefelds und einer ersten Steu- 
erleitung zum Zufuhren eines ersten Abtast- 
spannungssignals (OG 0 ) verschaltet sind; 
ein zweites Feld von Schaltern (2-1 bis 2-3, ...), 
die zwischen geraden Matrixreihen (L2, L4, 
L6, ...) des Anzeigefelds und einer zweiten 
Steuerleitung zum Zufuhren eines zweiten Ab- 
tastspannungssignals (OG 0 ) verschaltet sind; 
ein drittes Feld von Schaltern (3-1 bis 3-3, ...), 
die zwischen derdritten und nachfolgenden un- 
geraden Matrixreihen (L3, L5, L7,...) des Anzei- 
gefelds und einer dritten Steuerleitung zum Zu- 
fuhren eines dritten Abtastspannungssignals 
(<DG) verschaltet sind; und 
eine Torsignal-Erzeugungseinrichtung (40) 
zum Erzeugen jeweiliger sequentieller Torsi- 
gnale (V1 , V2, V3, ...) und Zufuhren jedes der- 
selben zu einer jeweiligen Gruppe von drei 
Schaltern, einem Schalter (1-1, 2-1 & 3-1; 1-2, 
2-2 & 3-2, ...) in jedem ersten, zweiten und drit- 
ten Feld; wobei 

die Steuereinrichtung die ersten bis dritten Ab- 
tastspannungssignale (*G 0 , OG e , OG) zufuhrt, 
welche Signale (OG 0 , <t>G e ), die durch die 
Schalter des ersten und des zweiten Felds ge- 
schleust werden, dazu dienen, die Zweireihen- 
Interpolationsansteuerung in der alternieren- 
den Reihenfolge zu ermbglichen, 
welche Signale (OG e , <DG), die durch die Schal- 
ter des zweiten und des dritten Felds ge- 
schleust werden, dazu dienen, die Zweireihen- 
Interpolationsansteuerung in der umgekehrten 
alternierenden Reihenfolge zu ermGglichen, 
welche Signale (<J>G e , OG), die jeweils durch 
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die Schalter des zweiten und des dritten Felds 
geschleust werden, dazu dienen, ein auf die 
Unterbrechung der Zweireihen-lnterpolations- 
ansteuerung in der alternierenden Reihenfolge 
bzw. in der umgekehrten alternierenden Rei- 
henfolge folgendes Schreiben zu unterdruk- 
ken; und 

die Steuereinrichtung so angeordnet ist, daft 
sie die Torsignal-Erzeugungseinrichtung zum 
Erzeugen und Liefern modifizierter Torsignale 
(V3, ...) steuert, um das Schreiben zu erleich- 
tern t beginnend bei der zweiten zweier aufein- 
anderfotgender Reihen, jedesmal dann, wenn 
die Zweireihen-lnterpolationsansteuerung wie- 
der aufgenommen wird. 

8. Vorrichtung nach Anspruch 7, bei der die Schrei- 
beinrichtung jeweilige Zeilenspeicher (100-1, 
100-2) einschlieftt zum Speichern der inphasigen 
und gegenphasigen Abtastbildzeilendaten, die bei 
dem Schreiben auf das Anzeigefeld zu verwenden 
sind. 

9. Vorrichtung nach einem der Anspruche 6 bis 8, bei 
der das Farbanzeigefeld (20) ein Aktivmatrix-Flus- 
sigkristall-Anzeigefeld (6: Fig. 14) ist. 

10. Vorrichtung nach einem der Anspruche 6 bis 8, bei 
der das Farbanzeigefeld (20) ein Elektronen emit- 
tierendes Farbanzeigefeld (101-109) ist mit einem 
farbcodierten fluoreszierenden Korper (1 08) und ei- 
ner dem fluoreszierenden Korper gegenuberlie- 
gend angeordneten Elektronenquelle (101-104) mit 
einer Elektronen emittierenden Einrichtung (102) 
fur jedes der Pixel, 



Revendications 

1 . Procede d'attaque d'un panneau (20, 6) d'affichage 
en couleurs ayant des pixels (10) agences en m 
rangees (L1-Lm) et n colonnes (D1-Dn) dans une 
formation en delta, codee, en couleurs RGB, pour 
afficher une image representee par un signal d'ima- 
ge determine pour k lignes de balayage de trame 
effectives (o1-ok, e1-ek) pour chaque trame d'ima- 
ge impaire et paire (o, e) lequel procede comprend 
des etapes de fonctionnement en mode normal 
consistant a executer une attaque avec interpola- 
tion de deux rangees de maniere que I'ecriture de 
donnees de ligne d'image obtenues a partir dudit 
signal d'image soit validee sequentiellement par li- 
gne, et que des donnees de ligne d'image d'echan- 
tillonnage en phase et en opposition de phase (A, 
B), pour une ligne de balayage d'image correspon- 
dante, soient ecrites sur certaines, respectives, de 
deux rangees consecutives de matrice (L1 & L2, L3 
& L4, ...) pendant chaque periode de balayage ho- 



rizontal (1H, 2H, ..,) dans un ordre alterne (A, B, A, 
B) les polarites de donnees de ligne (A, B) ecrites 
a chaque rangee de la matrice alternant d'une ran- 
gee de matrice (L1, L3, ...) a la rangee de matrice 
5 suivante (L2, L4, ...) ou d'une paire de rangees de 
matrice (L1 & L2 ( L5 & L6, ...) a la paire suivante de 
rangees de matrice (L3 & L4, L7 & L6, ...) 
caracterise en ce que : 

10 pour afficher une image pour laquelle le nom- 

bre k de lignes de balayage est different de m 
et different de m/2, et a une valeur comprise 
entre elles, ledit procede est modifie par des 
etapes de fonctionnement en mode de com- 

15 pression qui sont toutes executees de facon re- 

petee apres des nombres respectifs de p6rio- 
des de balayage horizontal (2H, 6H, ...3H, 
7H...), lesdites etapes de fonctionnement en 
mode de compression consistant : 

20 

a interrompre fadite attaque avec interpo- 
lation de deux rangees a la suite de I'ecri- 
ture de la premiere desdites donnees de 
ligne d'image d'echantillonnage en phase 
25 ou en opposition de phase (A, B) sur la pre- 
miere des deux rangees consecutives de 
matrice ecrites dans la periode de balaya- 
ge horizontal suivante (3H, 7H 4H, 

7H); 

30 a supprimer I'ecriture de la seconde desdi- 

tes donnees de ligne d'image d'echan- 
tillonnage en phase ou en opposition de 
phase (A, B) qui devrait §tre ecrite a la se- 
conde desdites deux rangees consecuti- 

35 ves de la matrice ; et 

a reprendre ladite attaque avec interpola- 
tion de deux rang6es pour la periode de ba- 
layage horizontal immediatement suivante 
(4H, 8H, ...5H, 9H) en commencant avec 

40 I'ecriture sur ladite seconde desdites deux 

rangees consecutives, ou I'ordre d'alter- 
nance (A, B, A, B) d'ecriture desdites don- 
nees de ligne d'image d'echantillonnage 
en phase et en opposition de phase est in- 

45 verse (B, A, B, A, ...) et la sequence d'al- 

ternance de potarite des signaux d'image 
ecrits est maintenue sans interruption. 

2. Procede selon la revendication 1 dans lequet lesdi- 
50 tes donnees de ligne d'image d'echantillonnage en 

phase et en opposition de phase sont ecrites avec 
une premiere polarite et la polarite opposee dans 
chaque trame impaire et avec Pinverse de ladite po- 
larite et de la polarite opposee dans chaque trame 
55 paire. 

3. Procede selon la revendication 1 ( dans lequel, pen- 
dant ladite attaque avec interpolation de deux ran- 
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gees, lesdites donnees de ligne d'image d'echan- 
tillonnage en phase et en opposition de phase sont 
ecrites avec des polarites qui sont inversees pour 
chaque periode de balayage horizontal alternee, 
lesquelles donnees de ligne d'image d'echantillon- 5 
nage en phase et en opposition de phase ecrites 
dans des periodes de balayage horizontal respec- 
tives ont la meme polarite respective (A + & B + , A - & 
B-) lorsqu'etles sont ecrites dans ledit ordre alterne 
(A, B, A, B) et ont une polarite respective opposee w 
(A - & B + , A + & B-) lorsqu'elles sont ecrites dans I'or- 
dre alterne inverse (B, A, B, A t ...). 

4. Proc6de seion Tune quelconque des revendications 

1 a 3 applique a un panneau d'affichage en couleurs *5 
a cristaux liquides a matrice active (6 : figure 14). 

5. Precede selon Tune quelconque des revendications 
1 a 3 applique a un panneau (101- 109) d'affichage 

en couleurs a emission d'electrons comportant un 20 
corps fluorescent (108) code en couleurs et une 
source d'electrons (101-104), ayant un dispositif 
d'emission d'electrons (102) pour chacun desdits 
pixels, agencee de facon a etre opposee audit 
corps fluorescent. 

6. Appareil d'affichage en couleurs pouvant fonction- 
ner conformement au precede de la revendication 
1, comportant : 

un panneau (6, 20) d'affichage en couleurs 
ayant des pixels (10) agences en m rangees 
(L1-Lm) et n colonnes (D1-Dn) dans une for- 
mation en delta codee en couleurs RGB, pour 
afficher une image representee par un signal 
d'image ayant k lignes de balayage de trame 
effectives (o1-ok, e1-ek) pour chacune des fra- 
mes d'image impaires et paires ; 
des moyens d'attaque destines a attaquer ledit 
panneau d'affichage d'une maniere en interpo- 
lation de deux rangees, lesdits moyens d'atta- 
que comprenant : 

des moyens d'ecriture (80-1, 80-2, 100-1, 
1 00-2, 1 20-1 , 1 20-2) destines a ecrire des 
donnees de ligne d'image d'echantillonna- 
ge en phase et en opposition de phase (A, 
B), formant des paires, chaque paire cor- 
respondent a des lignes de balayage res- 
pectives de I'image representee par le si- 
gnal d'image, sur des paires respectives de 
premiere et seconde rangees consecuti- 
ves d'une matrice, les polarites des don- 
nees de ligne (A, B) devant etre ecrites sur 
chaque rangee de matrice alternant d'une 
rangee de matrice (L1 , L3, ...) a la rangee 
de matrice suivante (L2, L4, ...) ou d'une 
paire de rangees de matrice consecutives 



(L1 & L2, L5 & L6 ( ...) a la paire suivante 
de rangees de matrice consecutives (L3 & 
L4, L7&L8, ...): 

des moyens de selection (40, 60, ..1-1 a 
1-3, 2-1 a 2-3) destines a selectionner se- 
quentiellement ladite ligne de rangees de 
matrice pour ecrire lesdites donnees de li- 
gne, deux rangees consecutives de matri- 
ce a deux temps consecutifs dans chaque 
periode de balayage horizontal ; et 
des moyens de commande (140) agences 
de facon a commander lesdits moyens 
d'ecriture et lesdits moyens de selection, 
pour commander les temps relatifs et la se- 
quence de leur fonctionnement ; 

caracterise en ce que : 

pour afficher une image pour laquelle le nom- 
bre k de lignes de balayage est different de n 
et different de m/2 et a une valeur comprise en- 
tre eux, lesdits moyens d'attaque sont concus 
pour effectuer lesdites etapes de fonctionne- 
ment dans le mode de compression et com- 
prennent done : 



des moyens destines a interrompre I'atta- 
que avec interpolation de deux rangees ; 
des moyens destines a supprimer ladite 
30 ecriture de la seconde des donnees de li- 

gne d'image d'echantillonnage en phase et 
en opposition de phase ; et 
des moyens destines a reprendre ladite at- 
taque avec interpolation de deux rangees. 

35 

7. Appareil selon la revendication 6, dans lequel, 

lesdits moyens de selection (40, 60, 1-1 a 
1-3, 2-1 a 2-3) comprennent : 

40 un premier groupement de commutateurs (1-1 

a 1-3, ...) connecte entre des rangees de ma- 
trice impaires (L1, L3, L5, ...) du panneau d'af- 
fichage et une premiere ligne de commande 
pour appliquer en entree un premier signal de 
45 tension de balayage (<J>G 0 ) ; 

un deuxieme groupement de comutateurs (2-1 
a 2-3, ...) connecte entre des rangees de ma- 
trice paires (L2, L4, L6, ...) du panneau d'affi- 
chage et une seconde ligne de commande pour 
so appliquer en entree un deuxieme signal de ten- 

sion de balayage (OG 0 ) ; 
un troisieme groupement de commutateurs 
(3-1 a 3-3, ...) connecte entre la troisieme et les 
rangees de matrice impaires suivantes (L3, L5, 
55 L7 t ...) du panneau d'affichage et une troisieme 

ligne de commande pour appliquer en entree 
un troisieme signal de tension de balayage 
(OG) ; et 
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des moyens (40) de generation de signaux de 
declenchement destines a generer des signaux 
de declenchement sequentiels respectifs (V1, 
V2, V3, ...) et a appliquer chacun d'eux a un 
groupe respectif de trois commutateurs, un 
commutateur (1-1,2-1 & 3-1 ; 1-2, 2-2, 3-2, ...) 
dans chacun des premier, deuxieme et troisie- 
me groupements ; 

lesdits moyens de commande fournissent les- 
dits premier a troisieme signaux de tension de 
balayage (OG 0 , <KB e , OG), lesquels signaux 
(OG 0 , OG e ) declenches par lesdits commuta- 
teurs desdits premier et deuxieme groupe- 
ments sont destines a valider une attaque avec 
interpolation de deux rangees dans ledit ordre 
alterne, 

lesquels signaux (OG e , OG) declenches par 
lesdits commutateurs desdits deuxieme et troi- 
sieme groupements sont destines a valider une 
attaque avec interpolation de deux rangees 
dans ledit ordre alterne inverse, et 
lesquels signaux (OG e . OG) declenches res- 
pectivement par lesdits commutateurs desdits 
deuxieme et troisieme groupements sont des- 
tines a supprimer une ecriture a la suite d'une 
interruption de ladite attaque avec interpolation 
de deux rangees dans ledit ordre alterne et 
dans ledit ordre alterne inverse, 
respectivement ; et 

lesdits moyens de commande sont agences de 
fagon a commander lesdits moyens de genera- 
tion de signaux de declenchement pour gene- 
rer et fournir des signaux de d6clenchement 
modifies (V3, ...) afin de faciliter I'ecriture, a 
partir de la seconde de deux rangees cons6cu- 
tives, a chaque fois qu'une attaque avec inter- 
polation de deux rangees est reprise. 



pixels, agencee de fagon a etre opposee audit 
corps fluorescent. 
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8. Appareil selon la revendication 7, dans lequel les- 
dits moyens d'ecriture comprennent des memoires *o 
de lignes respectives (100-1, 100-2) destinees a 
stocker les donnees de ligne d'image d'echantillon- 
nage en phase et en opposition de phase qui doi- 
vent etre utilisees lors d'une ecriture sur le panneau 
d'affichage. 45 

9. Appareil selon Tune quelconque des revendications 
6 a 8, dans lequel ledit panneau (20) d'affichage en 
couleurs est un panneau d'affichage a cristaux li- 
quides a matrice active (6 : figure 14). 50 

10. Appareil selon I'une quelconque des revendications 
6 a 8, dans lequel ledit panneau (20) d'affichage en 
couleurs est un panneau (101-109) d'affichage en 
couleurs a emission d'electrons comportant un 55 
corps fluorescent (108) code en couleurs et une 
source d'electrons (101-104) ayant un dispositif 
d'emission d'electrons (102) pour chacun desdits 
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